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Described generally herein are tissue therapy devices, Which 
may comprise a sealant layer and a suction apparatus. The 
sealant layer functions so as to create a sealed enclosure 
between it and the surface of a patient by forming, preferably, 
an airtight seal around an area of tissue that requires negative 
pressure therapy. The tissue therapy device may comprise a 
suction apparatus. The suction apparatus is typically in ?uid 
communication With the sealant layer and functions so as to 
reduce the amount of pressure present underneath the sealant 
layer. The reduced pressure is self-created by the suction 
apparatus. Together the sealant layer and the suction appara 
tus preferably create a closed reduced pressure therapy sys 
tem. Preferably, the pressure under the sealant layer is 
reduced by expanding the volume of the enclosure space and 
thereby decreasing the density of the air molecules under the 
sealant layer. 
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DEVICES AND METHODS FOR 
APPLICATION OF REDUCED PRESSURE 

THERAPY 

CROSS-REFERENCE 

[0001] This application claims priority under 35 U.S.C. 
§l 19(e) to a) US. Provisional Application Ser. No. 60/973, 
086, ?led on Sep. 17, 2007, and b) US. Provisional Applica 
tion Ser. No. 60/906,721, ?led Mar. 14, 2007, Which are 
hereby incorporated by reference in their entirety. 

BACKGROUND 

[0002] The present invention relates generally to Wound 
therapy devices, including reduced pressure therapy devices 
and the suction applied by reduced pressure therapy devices. 
[0003] Medical practice commonly uses suction devices to 
improve drainage of ?uids from the body of a patient. For 
example, suction devices are routinely used to speed Wound 
drainage folloWing surgery. One type of Wound suction 
device includes a portable, relatively small suction chamber 
Which is coupled to a source of body ?uids. Applying reduced 
pressure to a Wound may have several bene?cial effects. One 
effect that it has is that the reduced pressure draWs out exudate 
and necrotic tissue, Which might contain dirt and bacteria, 
from the Wound to further promote healing. Other bene?ts of 
applying reduced pressure to a Wound include increasing 
perfusion to the Wound and reduction of edema. Still other 
bene?ts of reduced pressure include retraction of the Wound 
edges into the dressing, and removal of matrix metallopro 
teinase enZymes Which inhibit granulation of tissue, and are 
related to tissue healing and remodeling, as Well as to cancer 
metastasis. One other advantage of reduced pressure therapy 
is the fact that mechanical stimulation causes the natural 
release of groWth factors by the cells in the Wound body. All 
these bene?ts help to further promote Wound healing. 
[0004] Due to the bene?ts of reduced pressure therapy, it 
Would be bene?cial to develop reduced pressure therapy 
devices. 

SUMMARY 

[0005] Generally described herein are tissue therapy 
devices. In one embodiment, the device comprises a sealant 
layer and a suction apparatus in ?uid communication through 
the sealant layer. The sealant layer may be adapted and con 
?gured to create a seal around an area of tissue requiring 
therapy. The suction apparatus may be adapted and con?g 
ured to reduce pres sure underneath the sealant layer. In addi 
tion, the suction apparatus may be adapted and con?gured to 
self-create the reduced pressure under the sealant layer. 
Moreover, the suction apparatus may be non-electrically 
poWered. In some embodiments, the sealant layer and the 
suction apparatus form a closed reduced pressure system. In 
such embodiments, the closed system is resistant or not sus 
ceptible to the back streaming of gas. In some embodiments, 
the device is adapted and con?gured to create a generally 
airtight seal. In some embodiments, the device is adapted and 
con?gured to reduce pressure underneath the sealant layer by 
expanding the volume of air located in a joint volume of space 
shared betWeen the sealed enclosure and the suction appara 
tus. In one embodiment of the device provided herein, the 
device delivers equivalent pressure levels and mechanical 
stimuli to the area to be treated. In a further embodiment, the 
device is con?gured to expand the volume of the enclosure by 

Jan. 8, 2009 

decreasing the density of air molecules under the sealant 
layer. In some embodiments, the device may be adapted and 
con?gured to maintain the reduced pressure that it creates. 
[0006] In some embodiments, the level of reduced pressure 
may be applied and maintained for short periods of time or for 
extended periods of time. The reduced pressure may be 
applied and maintained for as short as approximately thirty 
(30) minutes or for as long as over 4 Weeks or more. In some 

embodiments, the reduced pressure is applied for longer than 
30 minutes. In some embodiments, the reduced pressure is 
applied for longer than 24 hours. In some embodiments, the 
reduced pressure is applied for longer than several days. In 
some embodiments, the reduced pressure is applied for longer 
than one Week. In some embodiments, the reduced pressure is 
applied for longer than 4 Weeks. In some embodiments, the 
device may incorporate an additional external suction appa 
ratus if so desired. 

[0007] In some embodiments, the reduced pressure is 
maintained by a ratcheting mechanism integrated With the 
suction apparatus. In some embodiments of the device, the 
suction apparatus also serves as a collection chamber. In some 

embodiments, the device further comprises an external col 
lection chamber. In some embodiments, the tissue therapy 
device described herein further comprises a second suction 
apparatus. 
[0008] In some embodiments, the device comprises a suc 
tion apparatus and a sealant layer in Which the suction appa 
ratus and sealant layer are separate structures. In some 
embodiments, the suction apparatus and the sealant layer are 
integrated into a single structure. In some embodiments of the 
device described herein, the suction apparatus may be discon 
nected from the sealant layer, emptied, and then reconnected 
to the sealant layer. In some embodiments of the device pro 
vided herein, the suction apparatus is disconnected and dis 
carded. In such an embodiment, the suction apparatus may be 
replaced With a neW second suction apparatus. In a further 
embodiment of the device, Where the suction apparatus is 
replaced With a second suction apparatus, the second suction 
apparatus may be replaced With a suction apparatus that is of 
the same type as the ?rst suction apparatus. In some embodi 
ments, the second suction apparatus is different than the ?rst 
suction apparatus. In some embodiments Where the suction 
apparatus may be detached, the suction apparatus may be 
con?gured to be detached and reattached Without disturbing 
the sealant layer or the airtight seal betWeen the sealant layer 
and the skin of the patient. 
[0009] In some of the embodiments, the tissue therapy 
device further comprises a one-Way ?oW valve. In such an 
embodiment, the one-Way ?oW valve may be adapted and 
con?gured to prevent exudate from returning to the section of 
tissue for Which therapy is required and to Which the reduced 
pressure is applied. 
[0010] In some embodiments of the device, the device is 
con?gured to be portable. In a further embodiment of the 
device, the device is con?gured to be secured to the patient. 
Yet in other embodiments the device is con?gured to be 
Wearable. 
[0011] In some further embodiments, a tissue therapy 
device is provided, comprising a sealant layer, a suction appa 
ratus, and a contact layer. In some embodiments of the device, 
the contact layer comprises a stacked mesh matrix. In some 
embodiments of the device, the contact layer and the sealant 
layer are separate structures. In some embodiments of the 
device, the contact layer and the sealant layer are integrated 
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into a single structure. In another embodiment of the device, 
at least any tWo of the suction apparatus, the contact layer, or 
the sealant layer are integrated together While the third 
remains a separate structure. In some embodiments, the con 
tact layer and the sealant layer are integrated together and the 
suction apparatus is a separate structure. In some embodi 
ments, the contact layer and the suction apparatus are inte 
grated together and the sealant layer is a separate structure. In 
some embodiments, the sealant layer and the suction appara 
tus are integrated together and the contact layer is a separate 
structure. 

[0012] In some embodiments, the device further comprises 
a protective layer. The protective layer is placed around the 
area of tissue to be treated. In some embodiments the protec 
tive layer can be any suitable biocompatible polymer. In some 
embodiments of the device, the sealant layer may be any 
suitable biocompatible polymer. 
[0013] In another embodiment, a mesh matrix is provided, 
comprising at least one mesh matrix sheet. In some embodi 
ments, at least tWo mesh matrix sheets may be provided, 
Wherein the mesh matrix sheets are adapted and con?gured to 
provide ?uid communication betWeen a suction apparatus 
and an area of damaged tissue. In some embodiments, the 
mesh matrix comprises tWo or more mesh matrix sheets. In 
some embodiments, multiple mesh matrix sheets may be 
arranged in stacked or layered con?guration. The mesh 
matrix sheets may be separated to a desired thickness. In 
some embodiments, the mesh matrix sheet may be cut such 
that it conforms to an area or shape of tissue damage. In a 
further embodiment, the mesh matrix sheet comprises ?la 
ments. In some embodiments, the ?laments are made of a 
polymer. In some embodiments, the ?laments are aligned 
perpendicular or another angle to each other throughout the 
stacked mesh matrix. In other embodiments, the ?laments are 
randomly oriented With respect to each other. In some 
embodiments, the ?laments of the stacked mesh matrix are 
holloW. In some embodiments, the stacked mesh matrix fur 
ther comprises a delivery mesh as one of the layers of the 
stacked mesh matrix. In some embodiments, the ?laments of 
the delivery mesh are holloW. 

[0014] In some embodiments, the contact layer of the tissue 
therapy device comprises an adjustable pouch containing one 
or more non-?lamentous structures. The non-?lamentous 

structures and the pouch may be adapted and con?gured to 
provide ?uid communication betWeen the suction apparatus 
and the area of tissue requiring treatment. In some embodi 
ments the non ?laments structures are made from a biocom 
patible polymer material. In some embodiments the pouch 
contains at least tWo structures. In some embodiments the 
pouch volume can be adjusted by adding or subtracting non 
?lamentous structures from the pouch Without disturbing the 
integrity of the pouch. 
[0015] In another embodiment, a method for applying 
reduced pressure therapy to an area of tissue is provided, 
comprising creating a sealed enclosure around an area of 
tissue to be treated by a?ixing a sealant layer to a surface of a 
patient. Reduced pressure is then self-created underneath the 
sealant layer by expanding the volume of air located in the 
enclosed space, the enclosed space including the joint volume 
of air located underneath the sealant layer and the volume of 
air located in internal volume of the suction apparatus. 
Expanding this joint volume may decrease the density of air 
molecules located throughout the volume of space and reduce 
the pressure under the sealant layer. In some embodiments, 
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the method uses a closed reduced pressure therapy system 
comprising a sealant layer and the suction apparatus. In some 
embodiments, the sealed enclosure is air-tight. In some 
embodiments, the method further comprises providing a con 
tact layer on the Wound surface before the sealant layer is 
a?ixed to the surface of the patient. In some embodiments, the 
method further comprises applying a protective layer around 
the area of the tissue to be treated before creating the sealed 
enclosure. In some embodiments, the method further com 
prises applying a hydrocolloid to the area of tissue to be 
treated. In some embodiments, the dressing may be pre-con 
?gured With a hydrocolloid layer. 
[0016] In one embodiment, a method of treating a Wound 
using a reduced pressure therapy device is provided, compris 
ing creating a sealed enclosure betWeen a sealant layer of a 
Wound dressing and the surface of a patient and applying 
self-created reduced pressure to a Wound by forcefully 
expanding a volume of air molecules enclosed in the sealed 
enclosure. In some embodiments, the method uses a closed 
reduced pressure therapy system. In some embodiments, the 
Wound to be treated is selected from an acute Wound, a partial 
or full-thickness burn, a surgically created Wound or surgical 
dehiscence, neuropathic (e.g. diabetic) Wounds, venous or 
arterial insu?iciency ulcers, traumatic Wounds, and pressure 
ulcers, and any other Wound or damaged tissue for Which the 
application of reduced pressure therapy is suitable. 
[0017] In still another embodiment, a method of treating an 
area of damaged tissue using reduced pressure tissue therapy 
is provided, comprising positioning a reduced pressure tissue 
therapy device over an area of tissue to be treated, Where the 
reduced pressure tissue therapy device comprises a sealant 
layer and a suction apparatus, and reducing the level of pres 
sure in a volume of air located under the sealant layer by 
engaging the suction apparatus, Where the suction apparatus 
self-creates the reduction in pressure by forcefully expanding 
the volume of air. In some embodiments, the sealant layer and 
the suction apparatus form a closed reduced tissue therapy 
system. In some embodiments of the method described 
herein, the method further comprises decreasing the density 
of air molecules under the sealant layer to create reduced 
pressure. 

[0018] In one embodiment, a tissue therapy device is pro 
vided, comprising a sealant layer, said sealant layer adapted 
and con?gured to create a sealed enclosure around an area of 
tissue requiring therapy, and a suction apparatus, said suction 
apparatus in ?uid communication through the sealant layer 
With said enclosure and adapted and con?gured to self-create 
a reduced pressure level Within said enclosure, Wherein said 
sealant layer and said suction apparatus are adapted and con 
?gured to create a closed reduced pressure system, Wherein 
the suction apparatus is con?gured to be portable. The sealant 
layer may be adapted and con?gured to create an airtight seal. 
The suction apparatus may be adapted and con?gured to 
expand a volume of air located in a joint volume of space 
shared betWeen said sealed enclosure and said suction appa 
ratus, and/or may be adapted and con?gured to decrease a 
density of air molecules under the sealant layer When said 
suction apparatus is engaged. In some embodiments, the suc 
tion apparatus may self-create a level of reduced pressure 
underneath said sealant layer, Wherein said level of reduced 
pressure is betWeen about 0 and about 760 mm Hg. The 
sealant layer shape may folloW a perimeter of the area of 
tissue undergoing therapy. The device may be further adapted 
and con?gured to maintain a level of reduced pressure of 
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between about 0 and about 760 mm Hg. The device may also 
be further adapted and con?gured to maintain a level of 
reduced pressure for an extended period of time. The suction 
apparatus may further comprise a retaining mechanism, and 
in some embodiments, the retaining mechanism is a ratchet 
ing mechanism. The suction apparatus may further comprise 
a collection chamber, Which may be an internal or an external 
collection chamber. The device may also further comprise a 
second suction apparatus. The suction apparatus and the seal 
ant layer may be tWo separate structures, or may be integrated 
into a single structure. The suction apparatus may be adapted 
and con?gured to be disconnected from the sealant layer, 
emptied, and reconnected to the sealant layer, and in some 
embodiments, may be performed Without disturbing the seal 
ant layer. In some embodiments, the device may further com 
prise a second suction apparatus, Wherein the second suction 
apparatus is adapted and con?gured to be connected to the 
sealant layer. The second suction apparatus may have a simi 
lar or a different con?guration as the ?rst suction apparatus. 
The suction apparatus may also further comprises a safety 
valve and/or a one-Way ?oW valve, Wherein said one-Way 
?oW valve is adapted and con?gured to prevent ?uid from 
returning to the section of tissue requiring therapy. The suc 
tion apparatus is adapted and con?gured to be secured to a 
patient. The device may further comprise a securing member 
con?gured to attach the suction apparatus to a patient. The 
device may also further comprise a contact layer, Which is 
may be a stacked mesh matrix. The contact layer and the 
sealant layer may be at least tWo separate structures or may be 
integrated into a single structure. In some embodiments, at 
least any tWo of the suction apparatus, the contact layer, or the 
sealant layer are integrated together While the third is a sepa 
rate structure. For example, the contact layer and the sealant 
layer may be integrated together and the suction apparatus is 
a separate structure, or the contact layer and the suction 
apparatus are integrated together and the sealant layer is a 
separate structure. In another example, the sealant layer and 
the suction apparatus are integrated together and the contact 
layer is a separate structure. The device may also further 
comprise a protective layer placed around the area of tissue to 
be treated. In some embodiments, the sealant layer and/or the 
protective layer may be any biocompatible polymer. 
[0019] In another embodiment, a tissue therapy device is 
provided, comprising a sealant layer, said sealant layer 
adapted and con?gured to create a sealed enclosure around an 
area of tissue, and a non electrically poWered suction appa 
ratus, said suction apparatus in ?uid communication through 
the sealant layer With said enclosure and adapted and con?g 
ured to self-create a reduced pressure level underneath the 
sealant layer, Wherein said sealant layer and said suction 
apparatus are adapted and con?gured to create a closed 
reduced pressure system, Wherein the suction apparatus is 
con?gured to be Wearable. 

[0020] In some embodiments, a stacked mesh matrix is 
provided, comprising at least tWo mesh matrix sheets, 
Wherein said mesh matrix sheets are adapted and con?gured 
to provide ?uid communication betWeen a suction apparatus 
and an area of damaged tissue. The stacked mesh matrix may 
comprise multiple mesh matrix sheets. In some embodi 
ments, mesh matrix sheets are further adapted and con?gured 
to be separated from each other. In some embodiments, at 
least one mesh matrix sheet is further adapted and con?gured 
to be cut to conform to the area of tissue damage. The mesh 
matrix sheets may comprise polymer ?laments. The polymer 
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?laments may be generally aligned perpendicular to each 
other, or may be non-uniformly oriented. The polymer ?la 
ments may have an average thickness of about 10 mm or less, 
or sometimes betWeen about 0.001 mm and to about 10 mm in 
thickness. The polymer ?laments may have of a uniform 
thickness, non-uniform thickness, or a random thickness 
throughout the stacked mesh matrix. In one embodiment, the 
polymer ?laments of said mesh matrix sheet are about 1 mm 
to about 15 mm apart in spacing. The polymer ?laments may 
be spaced a non-uniform or a uniform distance apart through 
out the stacked mesh matrix. The polymer ?laments may be 
holloW. The stacked mesh matrix may further comprise a 
delivery mesh matrix as one layer of the mesh matrix. The 
delivery mesh matrix may also comprise holloW polymer 
?laments. 

[0021] In some embodiments, a contact layer is provided, 
comprising at least one non-planar structure adapted to pro 
vide ?uid communication betWeen the suction apparatus and 
the area of tissue requiring treatment. The non-planar struc 
tures are packed into adjustable porous pouch adapted to 
facilitate placement and replacement of said structure into the 
tissue cavity. 
[0022] In another embodiment, a method of applying 
reduced pressure therapy to an area of tissue is provided, 
comprising creating a sealed enclosure around an area of 
tissue to be treated by af?xing a sealant layer around said area 
of tissue to be treated, self-creating a reduced pressure under 
neath the sealant layer by expanding a volume of said sealed 
enclosure using a suction apparatus, Wherein said suction 
apparatus is in ?uid communication through the sealant layer, 
Wherein said sealant layer and said suction apparatus are 
adapted and con?gured to create a closed reduced pressure 
system, and securing said suction apparatus to a patient. The 
sealed enclosure may be substantially air-tight. The method 
may further comprise positioning a contact layer on the 
Wound surface before said sealant layer is a?ixed. The 
method may further comprise applying a protective layer 
around the area of tissue to be treated before creating the 
sealed enclosure. The contact layer may be a stacked mesh 
matrix. The method may further comprise applying a hydro 
colloid over the area of tissue to be treated. 

[0023] In some embodiments, a method of treating a Wound 
using a reduced pressure therapy device is provided, compris 
ing creating a sealed enclosure around a Wound by covering 
said Wound With a sealant layer of a Wound dressing, applying 
a reduced pressure to the Wound using a suction apparatus, 
Wherein said suction apparatus self-creates said reduced pres 
sure by expanding a volume of air molecules located under 
neath said sealed enclosure, Wherein said sealant layer and 
said suction apparatus are adapted and con?gured to create a 
closed reduced pressure system, and securing said suction 
apparatus to a patient. The Wound may be a Wound selected 
from the a group consisting of an acute Wound, a partial- or 
full-thickness burn, a surgically created Wound or surgical 
dehiscence, neuropathic (diabetic) Wounds, venous or arterial 
insuf?ciency ulcers, traumatic Wounds, and pressure ulcers, 
or any other Wound for Which reduced pressure therapy may 
be a suitable method of treatment. 

[0024] In one embodiments, a method of treating a Wound 
using a reduced pressure tissue therapy device is provided, 
comprising positioning a reduced pressure tissue therapy 
device over an area of tissue to be treated, said reduced 
pressure tissue therapy device comprising a sealant layer and 
a suction apparatus, reducing a level of pressure in a volume 
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of air located under the sealant layer by engaging the suction 
apparatus, Wherein said engaging of said suction apparatus 
self-creates a reduction in pressure by expanding said volume 
of air, Wherein said sealant layer and said suction apparatus 
are adapted and con?gured to create a closed reduced pres 
sure system, and securing said suction apparatus to a patient. 
The reduced pressure tissue therapy device may decrease a 
density of air molecules under the sealant layer to create 
reduced pressure. In some embodiments, the method further 
comprises applying a contact layer to the area of tissue. 
Sometimes, applying the contact layer occurs betWeen a?ix 
ing the sealant layer and before creating a sealed enclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] A better understanding of various features and 
advantages of the present invention Will be obtained by ref 
erence to the folloWing detailed description that sets forth 
illustrative embodiments, in Which the principles of the 
invention are utiliZed, and the accompanying draWings of 
Which: 
[0026] FIGS. 1A and 1B are perspective vieWs of one 
embodiment of a reduced pressure tissue therapy device. FIG. 
1A is an illustration of one embodiment of a Wound dressing 
and a suction apparatus attached to the Wound dressing. FIG. 
1B illustrates one embodiment of the sealant layer of a Wound 
dressing. 
[0027] FIG. 2 illustrates one embodiment of a top vieW of a 
Wound dressing and stem to Which the suction apparatus is 
attached in position on a patient. 
[0028] FIG. 3 is an illustration of a distal vieW of a reduced 
pressure tissue therapy device in position on a patient. FIG. 3 
illustrates the Wound dressing placed on the patient to Which 
the suction apparatus is attached. FIG. 3 further illustrates the 
portability of the tissue therapy device as shoWn by the device 
being secured to the patient. 
[0029] FIG. 4 is one embodiment of a top perspective of a 
reduced pressure tissue therapy device in Which the suction 
apparatus is integrated together With a Wound dressing. 
[0030] FIGS. 5A to SC shoW one embodiment of an illus 
tration of a protective layer and its use. 
[0031] FIG. 5A shoWs one embodiment of a protective 
layer that may be cut to the siZe of the Wound depicted in FIG. 
5B. FIG. 5C shoWs the protective layer of FIG. 5A as placed 
around the Wound of FIG. 5B. 
[0032] FIG. 6 is one embodiment an illustration of the 
Wound dressing of FIG. 5 cut to the siZe of a Wound and 
further illustrating hoW the Wound dressing and suction appa 
ratus can then be placed in contact With the protective layer to 
form a seal. 

[0033] FIG. 7A depicts one embodiment of a single layer of 
a stacked mesh matrix that may be used as a contact layer. 
FIG. 7B shoWs multiple sheets of mesh matrix stacked 
together to form a stacked mesh matrix. 
[0034] FIG. 8 is one embodiment ofa top side vieW of an 
illustration of a reduced pressure tissue therapy device com 
prising a Wound dressing With a ?exible neck positioned to be 
placed over a stacked mesh matrix further comprising a deliv 
ery mesh. 
[0035] FIGS. 9A to 9C depict one embodiment of a method 
of using delivery mesh together With a reduced pres sure tissue 
therapy device. FIG. 9A is a side illustration of a stacked mesh 
matrix With an integrated delivery mesh placed under a seal 
ant layer. FIG. 9B is a side illustration of a delivery mesh in 
?uid communication With a solution reservoir as placed under 
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a sealant layer Wherein positive pressure is applied to the 
Wound simultaneously With a solution to enhance infusion of 
the solution into the Wound. FIG. 9C shoWs the delivery mesh 
after infusion has ended and Where the suction apparatus 
applies negative pressure under traditional reduced pressure 
therapy. 
[0036] FIG. 10A depicts another embodiment of a contact 
layer structure. FIG. 10B schematically depicts one example 
of the aggregation of the contact layer structure in FIG. 10A. 
[0037] FIG. 11A is an inferior perspective vieW of another 
embodiment of a cover layer and a contact layer. FIG. 11B is 
a cross-sectional vieW of the cover layer and the contact layer 
of FIG. 11A. 
[0038] FIG. 12 is a perspective vieW of another embodi 
ment of a sealant layer in Which a sealing base is a?ixed to the 
patient’s skin and a sealing cap is than screWed into the 
sealing base thereby creating an easily removable sealant 
layer. 
[0039] FIG. 13 is a perspective vieW of another embodi 
ment of a reduced pressure tissue therapy device. 
[0040] FIGS. 14A and 14B are top elevational and cross 
sectional vieWs of a pouch containing a plurality of cover 
layer structures. 
[0041] FIG. 15 is top elevational vieW of another embodi 
ment of a pouch. 
[0042] FIG. 16 is a top elevational vieW of still another 
embodiment of a pouch. 

DETAILED DESCRIPTION OF THE INVENTION 

[0043] Current negative pressure Wound therapy (NPWT) 
systems use large, electrically driven mechanical pumps to 
deliver negative pressure to the treatment site. These pumps, 
hoWever, limit a patient’s mobility, requiring that the patient 
be connected to the system as Well as a bulky poWer source 
throughout the course of treatment. NPWT is also very 
expensive, With the pump accounting for the majority of the 
costs. 

[0044] Described generally herein are devices adapted and 
con?gured to provide reduced pressure to an area of tissue. 
Application of reduced pressure to an area of tissue may be 
used to create a therapeutic effect. In one embodiment What is 
described herein is a tissue therapy device. The device may be 
used to treat areas of tissue to Which damage has occurred. In 
other embodiments the device may be used on non-damaged 
tissue. 
[0045] In one embodiment, the tissue therapy device com 
prises a sealant layer and a suction apparatus. The sealant 
layer creates a seal around an area of tissue requiring therapy. 
The suction apparatus reduces pressure underneath the seal 
ant layer. The reduction in pressure is self-created by the 
suction apparatus. In some embodiments the suction appara 
tus is non-electrically poWered. In some embodiments, the 
sealant layer and the suction apparatus form a closed reduced 
pressure system. In such an embodiment, the closed system is 
not susceptible or resistant to the back streaming of gas. When 
the sealant layer is placed in contact With the patient, an 
airtight seal may be formed betWeen the area surrounding the 
area of tissue to be treated and the sealant layer thereby 
creating a sealed enclosure. The suction apparatus then self 
creates reduced pressure by expanding the volume of air 
located in a joint volume of space shared betWeen the sealed 
enclosure and the suction apparatus by decreasing the density 
of the air molecules located in the volume of space created by 
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the sealed enclosure. The suction apparatus may also serve as 
a collection chamber for collecting exudate draWn up out of 
the Wound, for example. 
[0046] In some embodiments, the suction apparatus is con 
?gured to self-create reduced pressure. When ?rst positioned 
on the patient, the pres sure underneath the sealed enclosure is 
typically at a pressure equal to the ambient atmospheric pres 
sure. When the device is engaged, the level of pressure may be 
reduced. The level of pressure may be reduced to a therapeu 
tic level. The device may self-create a reduced pressure 
underneath the sealant layer Where the reduced pressure is 
anyWhere betWeen about 0 and about 760 millimeters of 
Mercury (mm Hg). In some embodiments, the device is 
adapted and con?gured to self-create a level of reduced pres 
sure betWeen approximately 0 and approximately 760 mm 
Hg. In some embodiments, the self-created level of reduced 
pressure in the enclosure formed by the sealant layer is more 
than approximately 10 mm Hg. In some embodiments, the 
self-created level of reduced pressure in the enclosure formed 
by the sealant layer is more than approximately 20 mm Hg. In 
some embodiments, the self-created level of reduced pres sure 
in the enclosure formed by the sealant layer is more than 
approximately 50 mm Hg. In some embodiments, the self 
created level of reduced pressure in the enclosure formed by 
the sealant layer is more than approximately 80 mm Hg. In 
some embodiments, the self-created level of reduced pres sure 
in the enclosure formed by the sealant layer is more than 
approximately 100 mm Hg. In some embodiments, the self 
created level of reduced pressure in the enclosure formed by 
the sealant layer is more than approximately 150 mm Hg. In 
some embodiments, the self-created level of reduced pres sure 
in the enclosure formed by the sealant layer is more than 
approximately 200 mm Hg. In some embodiments, the self 
created level of reduced pressure in the enclosure formed by 
the sealant layer is more than approximately 500 mm Hg. In 
some embodiments, the self-created level of reduced pres sure 
in the enclosure formed by the sealant layer is more than 
approximately 700 mm Hg. In some embodiments, the self 
created level of reduced pressure in the enclosure formed by 
the sealant layer is less than approximately 750 mm Hg. In 
some embodiments, the self-created level of reduced pres sure 
in the enclosure formed by the sealant layer is less than 
approximately 700 mm Hg. In some embodiments, the self 
created level of reduced pressure in the enclosure formed by 
the sealant layer is less than approximately 600 mm Hg. In 
some embodiments, the self-created level of reduced pres sure 
in the enclosure formed by the sealant layer is less than 
approximately 400 mm Hg. In some embodiments, the self 
created level of reduced pressure in the enclosure formed by 
the sealant layer is less than approximately 250 mm Hg. In 
some embodiments, the self-created level of reduced pres sure 
in the enclosure formed by the sealant layer is less than 
approximately 125 mm Hg. In some embodiments, the self 
created level of reduced pressure in the enclosure formed by 
the sealant layer is less than approximately 75 mm Hg. In 
some embodiments, the self-created level of reduced pres sure 
in the enclosure formed by the sealant layer is less than 
approximately 50 mm Hg. In some embodiments, the self 
created level of reduced pressure in the enclosure formed by 
the sealant layer is less than approximately 25 mm Hg. In 
some embodiments, the self-created level of reduced pres sure 
in the enclosure formed by the sealant layer is less than 
approximately 10 mm Hg. In some embodiments of the 
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device described herein, the sealant layer generally folloWs 
the perimeter of the area of tissue requiring therapy. 
[0047] In some embodiments, the device is positioned on 
the patient and reduced pres sure is applied to the area of tissue 
to be treated. In a further embodiment, the device may aug 
ment the level of reduced pressure already present underneath 
the sealant layer of the device by further expanding the vol 
ume underneath the sealant layer. The volume may be 
expanded either by adjusting the suction apparatus used to 
initially create the reduced pressure or by attaching a second 
suction apparatus to further expand the volume underneath 
the sealant layer. 
[0048] The tissue therapy device can have alternative 
embodiments of the suction apparatus for creating reduced 
pressure Within the Wound dressing. In one embodiment, the 
suction apparatus is non-electrically poWered. In some 
embodiments, the suction apparatus is manually operated in 
order to create suction. In one embodiment, the suction appa 
ratus comprises a closed collection chamber With ?xed Walls 
in Which a reciprocating piece alters the volume of the col 
lection chamber. In one embodiment, the suction apparatus is 
a syringe. In a further embodiment, the plunger of the syringe 
serves as the reciprocating mechanism of the suction appara 
tus. The suction apparatus is engaged by draWing back the 
reciprocating mechanism in order to create a reduction in 
pressure. In another alternate embodiment, a handle attached 
to the reciprocating mechanism of the syringe is employed to 
draW back the reciprocating mechanism. The reciprocating 
mechanism may be draWn back by any suitable means knoWn 
to one skilled in the art. The draWing back of the reciprocating 
mechanism in the suction apparatus enlarges the collection 
volume inside of the suction apparatus. The draWing back of 
the reciprocating mechanism expands the volume inside the 
suction apparatus (underneath the reciprocating mechanism) 
Which is in ?uid communication With the enclosure under the 
sealant layer of the Wound dressing. The enclosure under the 
Wound dressing and the space underneath the suction device 
chamber are de-facto one chamber With a ?xed amount of air 
molecules. Once the reciprocating mechanism is draWn back, 
the volume of the enclosure increases and density of air 
molecules decreases. In another embodiment, the suction 
apparatus may be mechanically poWered. In such an embodi 
ment, the suction apparatus may be a mechanically poWered 
vacuum pump. 

[0049] In some embodiments, a sealant layer is provided. 
The sealant layer may be used to form a seal With the skin of 
the patient. In some embodiments, the seal is substantially 
airtight. Such a seal may be created around the perimeter of 
the area to be treated. In some embodiments, the seal is 
prefabricated into a ?xed shape. In some embodiments, the 
?xed shape may be a circle, an oval, a square, a rectangle, a 
triangle, for example. In such an embodiment, the sealant 
layer may be shaped by the user to conform to the contours of 
the area to be treated. 

[0050] In addition to self-creating reduced pressure, the 
suction apparatus of the tissue therapy device may also be 
adapted and con?gured to maintain a level of reduced pres 
sure or a range of reduced pressures to be applied to the area 
of tissue to be treated. The level of reduced pressure may be 
maintained at a level anyWhere betWeen about 0 to about 760 
mm Hg. In some embodiments, the device is con?gured to 
self-create reduced pressure Without the use of electrical 
poWer. In a further embodiment, the device maintains the 
level of reduced pressure it self-creates, or a range of reduced 



US 2009/0012482 A1 

pressures it self-creates. In some embodiments, the device 
maintains a level of reduced pres sure between approximately 
0 and approximately 760 mm Hg. In some embodiments the 
self-created level of reduced pres sure in the enclosure formed 
by the sealant layer is maintained at more than approximately 
10 mm Hg. In some embodiments, the self-created level of 
reduced pressure in the enclosure formed by the sealant layer 
is maintained at more than approximately 20 mm Hg. In some 
embodiments, the self-created level of reduced pressure in the 
enclosure formed by the sealant layer is maintained at more 
than approximately 50 mm Hg. In some embodiments, the 
self-created level of reduced pres sure in the enclosure formed 
by the sealant layer is maintained at more than approximately 
80 mm Hg. In some embodiments, the self-created level of 
reduced pressure in the enclosure formed by the sealant layer 
is maintained at more than approximately 100 mm Hg. In 
some embodiments, the self-created level of reduced pres sure 
in the enclosure formed by the sealant layer is maintained at 
more than approximately 1 50 mm Hg. In some embodiments, 
the self-created level of reduced pressure in the enclosure 
formed by the sealant layer is maintained at more than 
approximately 200 mm Hg. In some embodiments, the self 
created level of reduced pressure in the enclosure formed by 
the sealant layer is maintained at more than approximately 
500 mm Hg. In some embodiments, the self-created level of 
reduced pressure in the enclosure formed by the sealant layer 
is maintained at more than approximately 700 mm Hg. In 
some embodiments, the self-created level of reduced pres sure 
in the enclosure formed by the sealant layer is maintained at 
less than approximately 750 mm Hg. In some embodiments, 
the self-created level of reduced pressure in the enclosure 
formed by the sealant layer is maintained at less than approxi 
mately 700 mm Hg. In some embodiments, the self-created 
level of reduced pressure in the enclosure formed by the 
sealant layer is maintained at less than approximately 600 
mm Hg. In some embodiments, the self-created level of 
reduced pressure in the enclosure formed by the sealant layer 
is maintained at less than approximately 400 mm Hg. In some 
embodiments, the self-created level of reduced pressure in the 
enclosure formed by the sealant layer is maintained at less 
than approximately 250 mm Hg. In some embodiments, the 
self-created level of reduced pres sure in the enclosure formed 
by the sealant layer is maintained at less than approximately 
125 mm Hg. In some embodiments, the self-created level of 
reduced pressure in the enclosure formed by the sealant layer 
is maintained at less than approximately 75 mm Hg. In some 
embodiments, the self-created level of reduced pressure in the 
enclosure formed by the sealant layer is maintained at less 
than approximately 50 mm Hg. In some embodiments, the 
self-created level of reduced pres sure in the enclosure formed 
by the sealant layer is maintained at less than approximately 
25 mm Hg. In some embodiments, the self-created level of 
reduced pressure in the enclosure formed by the sealant layer 
is maintained at less than approximately 10 mm Hg. 

[0051] The level of reduced pressure may be applied and 
maintained by the reduced pressure tissue therapy device for 
short periods of time or for extended periods of time. In some 
embodiments, the reduced pressure may be applied and main 
tained for as short as approximately 30 minutes or for as long 
as over 4 Weeks. In some embodiments, the reduced pressure 
is applied for longer than 30 minutes. In some embodiments 
the reduced pressure is applied for longer than 24 hours. In 
some embodiments, the reduced pressure is applied for longer 
than several days. In some embodiments, the reduced pres 
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sure is applied for longer than one Week. In some embodi 
ments, the reduced pressure is applied for longer than 4 
Weeks. In some embodiments, the device may incorporate an 
external suction apparatus if so desired. 

[0052] The device can maintain the level of reduced pres 
sure in several Ways. In one embodiment, the device is 
engaged to create reduced pressure by engaging the non 
electrical reciprocating mechanism located in the suction 
apparatus. In one embodiment, the resistance betWeen the 
outside surfaces of the reciprocating mechanism and the 
inside surfaces of the suction apparatus are su?icient to main 
tain the level of reduced pressure underneath the sealant layer. 
In another embodiment, the suction apparatus is such that it 
further comprises a ratcheting mechanism. In one embodi 
ment, the suction apparatus With ratcheting mechanism com 
prises a set of interlocking teeth integrated With the body of 
the suction apparatus and on sides of the reciprocating 
mechanism. The interlocking teeth resist or prevent the suc 
tion apparatus from losing its suction force by maintaining 
the position of the reciprocating mechanism in an extended 
position. This prevents or resists the shaft of the reciprocating 
mechanism from changing its position in response to the 
pressure inside the collection chamber. In another embodi 
ment, the ratcheting system comprises a tWist and lock 
mechanism Which prevents the reciprocating mechanism 
from changing position in the suction apparatus. 
[0053] In a further embodiment, the suction apparatus of 
the tissue therapy device may also serve as a collection cham 
ber. The collection chamber includes a closed chamber, 
Which may or may not be cylindrical in shape, in Which a 
sliding or reciprocating piece or reciprocating mechanism 
may be manipulated to alter the volume of the chamber, 
thereby changing the density of the molecules located in the 
enclosure created by the sealant layer Which is in ?uid com 
munication With the suction device. In some embodiments, 
the suction apparatus may serve a tWo-fold function. The 
suction apparatus may be used to create the reduced pressure 
underneath the sealant layer of the Wound dressing. The suc 
tion apparatus may also be used to collect exudate or necrotic 
debris that is draWn up out of the Wound. 

[0054] In some embodiments, the suction apparatus and the 
Wound dressing may be separate pieces. In an alternate 
embodiment, the suction apparatus and the Wound dressing 
may be attached together. In such an embodiment, the suction 
device is connected to the tissue therapy device and together 
both pieces are considered to be a single device. In some 
embodiments the Wound dressing has a compression gasket 
attached to it, Which provides for at least one attachment point 
for a suction apparatus to the Wound dressing. In some 
embodiments, the compression gasket is such that there is 
more than one attachment point. In some embodiments, a 
single suction apparatus is attached to the attachment point of 
the compression gasket of the Wound dressing to create nega 
tive pressure. In an alternative embodiment, a second suction 
apparatus may be attached to the compression gasket at a 
second attachment point located on the compression gasket. 
This embodiment may be used in order to collect a larger 
volume of exudate. In some embodiments, the volume of the 
suction apparatus is betWeen about 1 ml and about 1000 ml. In 
some embodiments, the volume of the suction apparatus may 
be about 1 ml. In some embodiments, the volume of the 
suction apparatus may be about 5 ml. In some embodiment, 
the suction apparatus may be about 10 ml. In some embodi 
ments, the suction apparatus may be about 20 ml. In some 






















